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ABSTRACT 

The main purpose of this paper is to study and investigate some results concerning permuting tri -derivations on 
semi prime T- near-rings M, when M be a 3-torsion free semi prime T-ring with satisfying xaypz=xPyaz 
for all x,y, zeM, a,PeF.If there exists a permuting tri-derivation D:MxMxM— >M, where d is the trace of D 
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1. INTRODUCTION 

Every ring is a right near-ring (resp. a left near -ring). But in general the converse is not true. A right near -ring 
(resp. a left near-ring) not be a ring. In [2] Bell and Mason introduced the notion of derivations in near-rings. 
They obtained some basic properties of derivations in near-rings. Then Mustafa [11] investigated some commutativity 
conditions for a G-near-ring with derivations. Cho [5] studied some characterizations of G-near-rings and some regularity 
conditions. In classical ring theory, Posner [9], Herstein [6], Bergen [4], Bell and Daif [1] studied derivations in prime and 
semi prime rings and obtained some commutativity properties of prime rings with derivations. In near ring theory, Bell and 
Mason [2], and also Cho [5] worked on derivations in prime and semi prime near-rings. Gamma rings were first introduced 
by Nabusawa [12] and then Barnes [13] generalized the definition of F-rings. The ideal and other definitions of the 
concepts in F-rings we refer to [13].Eduard Domi[14]proved ,that if ideal I of F-near-ring M is maximal, then it is prime or 
M r M = I. Kalyan Kumar Dey and Akhil Chandra Paul [15]proved, let N be a semi prime T-near-ring and let U be a 
nonzero N-subset of N. If a be an element of N(U) such that UFaFa = {0} (or aFaFU = {0}), where N(U) is the 
normalizer of U, then a = 0. Yong Uk Cho[16 ]proved, Every left ideal of a P(l,2) F-near-ring is an ideal, where M is said 
to be a P(r;m) T-near-ring if there exist positive integers r, m such that xrFM = MFxm for all x M. Kalyan Kumar 
Dey[17]proved Jet M be a 2-torsion-free semi prime T-ring and D : M — > M be an additive mapping which satisfies 
D(xax)= D(x)ax for all x EM, a £ T. Then D is a left centralizer. Young Bae Jun , Kyung Hokim and Yong Uk 
Cho[18]proved , if d is a T-derivation on M, then d(xyy) = d(x)yy + xyd(y), for all x, y £ M and y £ T, where M is F-near- 
ring. As a generalization of near-rings, F-near-rings were introduced by Satyanarayana [23]. Booth (together with 
Groenewald) have studied several aspects in r -near-rings (see [19, 20, 21, 22]). Ozturk, Sapanci, Soyturk and Kim [24] 
studied on symmetric bi-derivations on prime F-rings. Some fruitful results of prime F-rings were obtained by them. 
Ozturk [25] obtained some properties concerning to the mapping permuting tri-derivations on prime and semi prime 
F-rings. Permuting tri-derivations in prime and semiprime F-rings had been studied by Sapanci, M.A. Ozturk and Y.B. Jun 
[26]. Some remarkable results of these T-rings were obtained by them. 

In this paper is to study and investigate some results concerning permuting tri-derivations on semiprime 
F- near-rings and prime T- near-rings, we give some results about that. 
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2. PRELIMINARIES 

Throughout this paper, M will represent a F-near-ring is a triple (N, +, T) where 

• (N, +) is a group (not necessarily abelian), 

• T is a non-empty set of binary operations on N such that for each a T, (N, +, a) is a left near-ring. 

• aa(bpc) = (aab)Pc, for all a, b, c N and a, P T 

T-near-ring N is called a prime F-near-ring if N has the property that for a,b N, arNrb = {0} 
implies a = or b = 0. N is called a semi prime F-near-ring if N has the property that for a N, a TNFa = {0} implies a = 0. 
A nonempty subset U of N is called a right N-subset (resp. left N-subset) if UFN U (resp. NITJ U), and if U is both a right 
N-subset and a left N-subset, it is said to be an N-subset of N. An ideal of N is a subset U of N such that (i) (U, +) is a 
normal subgroup of (N, +), (ii) ar (U + b) - arb U for all a ,b N, (iii) (U + a) Tb - a Tb U for all a, b N. If U satisfies (i) 
and (ii) then it is called a left ideal of N. If U satisfies (i) and (iii) then it is called a right ideal of N. On the other hand, a 
(two-sided) N-subgroup of N is a subset H of N such that (i) (H, +) is a subgroup of (N, +), (ii) NTH H, and (iii) HFN H. If 
H satisfies (i) and (ii) then it is called a left N-subgroup of N. If H satisfies (i) and (iii) then it is called a right N-subgroup 
of N. Note that normal N-subgroups of N are not equivalent to ideals of N. Every right ideal of N, right N-subgroup of N 
and right semi group ideal of N are right N-subsets of N, and symmetrically, we can apply for the left case, and Z(M) will 
be its center, the commutator xay - yax will be denoted by [x, y]a. We know that [xPy, z]a= xp[y, z]a + [x, z]aPy +x 
[P, a]zy and [x, yPz]a = yP[x, z]a + [x, y]aPz + y[p,a]xz, for all x, y zeM and for all a, PeT. We shall using the 
assumption xayPz=xPyaz for all x, y, zeM, a, PeF, the above identities reduce to [xPy, z]a= xp[y, z]a + [x, z]aPy and 
[x, yPz]a = yP[x, z]a + [x, y]aPz, for all x, y zeM and for all a, PeF which are used extensively in our results. Let U be a 
nonempty subset of M. Then a map d: M — > M is said to be commuting (resp. centralizing) on U if [d(x), x]a = for all 
xe U, and aeF (resp. [d(x), x]aeZ(M) for all xe U, aeT), and is called central if d(x)eZ(M) for all xeM and asF. 
Every central mapping is obviously commuting but not conversely in general, and d is called skew-centralizing on a subset 
U of M (resp. skew-commuting on a subset U of M) if d(x)ax + xad(x)eZ(M) holds for all xe U, aeT (resp. d(x)ax + 
xad(x) = holds for all xe U, aeT). Recall that M is said to be n-torsion free, where n ^ is an integer, if whenever nx= 
0, with x e M then x = 0. An additive map d: M— >M is called a derivation d(xay) = d(x)ay + xad(y) for all x, yeM, aeF. 
By a bi-derivation we mean a bi-additive map D: M x M — > M (i.e., D is additive in both arguments), which satisfies the 
relations D(xay, z) = D(x, z)ay + xaD(y, z) and D(x, yPz) = D(x, y)Pz + yPD(x, z) for all x, yeM a, PeT. Let D be 
symmetric, that is D(x, y) = D(y, x) for the x, yeM. 

The map d: M — » M defined by d(x) = D(x, x) for all xeM is called the trace of D. A map D:MxMxM— >M 
will be said to be permuting if the equation D(x, y, z)= D(x, z, y)= D(z, x, y)= D(y, z, x)= D (z, y, x) for all x, y, zeM. A 
map d: M — > M defined by d(x) =D(x, x, x) for all xeM, where D:MxMxM— >Misa permuting map is called the trace 
of D. It is obvious that, in case when D: M x M x M -> M is a permuting map which is also tri-additive (i.e., additive in 
each argument), the trace d of D satisfies the relation d(x + y) = d(x) + d(y) + 3D(x, x, y) + 3D(x, y, y) for all x, yeM. 
Since we have D(0, y, z) = D(0 + 0, y, z) = D(0, y, z) + D(0, y, z) for all y, zeM, we obtain D (0, y, z) = for all y, zeM. 
Hence we get D(0,y,z)=D(x - x, y, z) = D(x, y, z) + D(-x, y, z) = and so we see that D (— x, y, z) = -D(x, y, z) for all x, y, 
zeM. This tells us that d is an odd function. A tri- additive map D:MxMxM-»M will be called a tri-derivation if the 
relations D(xaw, y, z) = D(x, y, z)aw + xaD(w, y, z), D(x, yaw, z) = D(x, y, z)aw + yaD(x, w, z) and D 
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(x, y, zaw) = D(x, y, z)aw + zaD(x, y, w) are fulfilled for all x, y, z, weM and aeTIf D is permuting, then the above 
three relations are equivalent to each other. 

3. THE MAIN RESULTS 
Theorem 3.1 

Let M be a 3-torsion free semi prime F -near-ring satisfying xayPz=xPyaz for all x,y, zeM, a,(3eT. If there exists 
a permuting tri-derivation D: MxM x M — ► M such that d is an automorphism central on M, where d is the trace of D, then 
M is commutative. 

Proof: For all xe M, we have the relation 

d(x) eZ(M) for all xe M, then 

[d(x),x]p = (1) 
Substituting x by x + y, we obtain 

[d(x),y]P + [d(y),x]P + 3[D(x, x, y),x]P + 3[D(x, y, y),x]P + 3[D(x, x, y), y]P + 3[D(x, y, y), y]P = for all x, 
yeM, Per. (2) 

Putting -x instead of x in ( 2) and comparing ( 2) with the result, we arrive at 

[D(x,y,y),x]p + [D(x,x,y),y]p = (3) 
Since d is odd, we set x = x + y in (3) and then use (1) and (3) to get 

[d(y),x]p + 3[D(x,y,y),y]p = (4) 
Let us write yax instead of x in (4), we obtain 

[d(y),yax]p + 3[D(yax, y, y), y]p = ya[d(y),x]p + 3d(y)a[x,y]p + 3ya[D(x,y,y),y]p = ya([d(y),x]p + 
3[D(x,y,y),y]p) + 3d(y)a[x,y]p = 0. 

Then 

d(y)a[x,y]P=0 .Since d is automorphism, we obtain 
ya[x, y] P= 0. Replacing x by yax, we get 

yaxy[x,y]p = (5) 
Again left-multiplying by x implies that 

xayy[x,y]p=0 (6) 
Subtracting (5) and (6) with using M is semiprime T- near-ring, we obtain the required result. 
By same method in Theorem 2.1, it is easy to proof the following results. 
Corollary 3.2 

Let M be a 3-torsion free semiprime F- near-ring satisfying xayPz=xPyaz for all x, y, zeM, a, PeT, and let U be 
a non -zero ideal of M. If there exists a permuting tri-derivation D:M x M x M — > M such that d is an automorphism 
commuting on U, where d is the trace of D, then U is a non-zero commutative ideal. 
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Corollary 3.3 

Let M be a non-commutative 3 -torsion free prime T- near-ring satisfying xayPz=xPyaz for all x, y, zeM, a, 
PeF. If there exists a permuting tri -derivation D:M x M x M — > M such that d is an automorphism commuting on M, 
where d is the trace of D, then D=0(resp.d=0). 

Proof: From the relation (6) in the proof of Theorem3.1, replacing x by D with using our hypothesis that M is 
non-commutative prime F-ring , we obtain the request result. 

Theorem 3.4 

Let M be a 3-torsion free semi prime T near— ring satisfying xayPz=xPyaz for all x, y, zeM,a,PeF.If there exists 
a permuting tri-derivation D:MxMxM— >M such that d is an automorphism centralizing on M, where d is the trace of D, 
then D is centralizing on M. 

Proof: For all x, yeM, P, 5eF, assume that [d(x),x]Pe Z(M) for all 

xeMandpeF. (7) 
Replacing x by x + y and again using (7), we obtain 

[d(x),y]P + [d(y),x]P + 3[D(x,x,y),x]P + 3[D(x,y,y),x]P + 3[D(x,x,y),y]P + 3 [D(x,y,y),y]PeZ(M) for all x, ye M, 
PeF. (8) 

Replacing x by -x in (8) and compare (8) with the result to get 

[D(x,y,y),x]P + [D(x,x,y),y]PeZ(M) for all x, yeM, PeF. (9) 
Replacing x by x + y in (9) and using (9), we obtain 

[d(y),x]p + 3[D(x,y,y),y]peZ(M) for all x, yeM, per. (10) 

Taking x = yay in (10) and invoking (7), we get 

[d(y),yay]P + 3[D(yay,y,y),y]P = 8[d(y),y]PayeZ(M) for all yeM, 

a, PeF. (11) 
Now commuting d(y) with (11), show that 
8[d(y),y]Pa[d(y),y]p = for all yeM, a, PeF. 
Again substituting x by yax in (10) gives 

[d(y),yax]P + 3[D(yax,y,y),y]P = ya([d(y),x]P + 3[D(x,y,y), y]P) + 3d(y)a [x,y]P+4[d(y),y]PaxeZ(M) for all x, 
yeM, a, PeF. 

Then 

[ya([d(y),x]P +3[D(x,y, y),y]P),y]P + [3d(y)a[x,y]p + 4[d(y),x]Pax,y]p = for all x, yeM. And so we get 

3d(y)a[[x, y]p, y]P + 7[d(y), y]Pa[x, y]P = for all x, yeM. (12) 

Since d acts as an automorphism with M is 3-torsion free the relation (12), reduces to ya[[x,y]p,y]P = for all x, 
yeM, a,peF 
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Replacing x by r5x, we get yax5 [[x,y](3,y](3 + 2ya[x,y](3 = for all x, yeM, a, P,5eF. 



(13) 



Replacing y by -y in (13) and subtracting with (13), gives 



4y5[x, y]P=0 for all x, yeM, P, 5eF. 



(14) 



Replacing x by xyr and left-multiplying by s, we obtain 



4y5xa[r, y]P = for all x, y, r, seM, a,P,5eF. 



(15) 



Again in (2.14) replacing x by xkm and x by s5x, we get 



4yys5xa[m, y]P=0 for all x, y, m, seM, a, P, 5, yeT. 



(16) 



Subtracting (15) and (16) with using M is 3 -torsion free semiprime, we obtain [s,y]P=0 for all s,yeM. Replacing s 
by d(s),we get 



Substituting (17) in (10), gives 
3[D(x,y,y),y]PeZ(M) for all x, yeM, PeT,then 

3[[D(x,y,y),y]p,s]=0 for all x, y,seM, PeT. Since M is 3-torsion free semi prime F near— ring, we obtain 
[D(x,y,y),y]PeZ(M) for all x, yeM, Per. 
Thus, we obtain the required result. 
Theorem 3.5 

Let M be a 3-torsion free semiprime F- near- ring satisfying xayPz=xPyaz for all x, y, zeM, a, PeT. If there 
exists a permuting tri -derivation D:MxMxM— >M such that d is commuting on M, where d is the trace of D, then 

• d is a centralizing mapping on M 

• d is a central mapping on M 

• D is a central mapping on M 

Proof: For proof (i) and (ii)From (17) in Theorem3.4 , we obtain the required result. (iii)By using same method in 
Theorem3.4 relation (17), we obtain d(y)eZ(M) for all yeM, since d is the trace of D, then d(y)=D(y,y, y) for all yeM, 
which implies that D(y,y,y)eZ(M) for all yeM. Thus, we completes the proof of the theorem. 

Theorem 3.6 

Let M be a non-commutative 3-torsion free prime T- near-ring, satisfying xayPz=xPyaz for all x, y, zeM, a, 
PeT. If there exists a permuting tri-derivation D:MxMxM— >M such that d is commuting on M, where d is the trace of 
D, then D is commuting (resp. centralizing) on M. 

Proof: Where, we say that d is commuting on M, then 

We have the relation [d(x), x]P = for all xeM, PeT. 

The substitution of x + y for x in above relation gives 



[d(s),y]P=0forall s,yeM. 



(17) 



48 



Mehsin Jabel Atteya, Atheer Ghazi Hussein & Dalai Ibraheem Rasen 



[d(x),y]P+[d(y),x](3+3[D(x, x, y), x]P+3[D(x, y, y), x]P+3[D(x, x, y),y]P + 3[D(x, y, y),y]P = for all x, yeM, 



Now, by the same method in Theorem 3.4, we arrive at 

y5[d(y), x]p + 3d(y)8[x, y]P + 3y5[D(x, y, y),y]p = for all x, yeM, p, 5eT. 

Which implies that d(y)5[x, y]P = for all x, yeM, P,5er. 

Since M be a non-commutative prime F- near-ring, the above relation gives d(y) eZ(M) for all xeM. By 
substitution the relation d(y)eZ(M) in (18) with using replacing x by y and M is 3-torsion free prime F- near-ring, we 
obtain [D(y, y, y), y]p = for all x, yeM, PeT. Then D is commuting (resp. centralizing) of M. 

Theorem 3.7 

Let M be a 3-torsion free semiprime F- near-ring satisfying the condition xaypz=xPyaz for all x,y,zeM,a,PeI\ 
If there exists a permuting tri -derivation D:MxMxM-»M such that d is skew-commuting on M, where d is the trace of 
D, then 

• D is a central mapping on M. 

• D is a central mapping on M. 
Theorem 3.8 

Let M be a 3-torsion free semi prime F- near-ring satisfying xayPz=xPyaz for all x,y,zeM,a,PeI\ If there exists 
a permuting tri -derivation D:MxMxM — » M such that d is centralizing on M, where d is the trace of D, then d is 
commuting on M. 

Proof: Assume that [d(x), x]PeZ(M) for all xe M, PeT (19) 
By linearization of (19), leads to 



[d(x),y]P + [d(y),x]P +3[D(x,x,y),x]P + 3[D(x,y,y),x]P + 3[D(x,x,y),y]P + 3[D(x,y,y),y]Pe Z(M), for all x, ye M, 



per. 



(18) 



per. 



(20) 



We substitute -x for x in (20) and compare with (20), we get 



[D(x,y, y), x]P + [D(x,x,y),y]Pe Z(M), for all x,ye M,PeT. 



(21) 



Putting -x instead of x in (21) and comparing (21), with the result, 



Replacing x by x + y in (21) and using (21), we have 



We get [d(y),x]P +3[D(x,y,y),y]Pe Z(M), for all x, ye M, PeF. 



(22) 



Taking x = y5y in (22)and invoking (19 ), show that 



[d(y), y5y]p + 3[D(y5y, y, y), y]p = 8[d(y), y]p5y e Z(M), for all ye M, p, 5eT. 



(23) 



Commuting the relation (23)with d(y) , gives 



8[d(y), y]P5[d(y),y]P = 0, for all ye M, P, 5er. 



(24) 



On the other hand, substituting x for yyx in (22), gives 
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[d(y),yyx]P + 3[D(yyx, x, y),y]p = yy[d(y), x]P + 3d(y)y[x, y](3 + 3[D(x, y, y), y](3 + 4[d(y),y]PyxeZ(M) for all x, 
ye U, P, yer. (25) 

Hence we have [yy{[d(y), x]P + 3[D(x,y,y), y]Py[x,y]P), y]P + [3d(y)y[x, y]P +4[d(y), y]Pyx, y]P = for all x, ye 
U, P,yer. 

According to (22), we get [3d(y)y[x, y]p, y]P + 7[d(y), y]Py[x, y]P = , for all x, ye M, P, yeT 
Substituting d(y)^x for x in (23), it follows that 

d(y)y{3d(y)M[x, y]p, y]p + 7[d(y), y]py[x, y]p} + 6d(y)y[d(y),y]py[x, y]p + 7[d(y),y]py[d(y),y]pyx=0 for all x, 
ye M, P, yeT, which by (25) implies 

6d(y)y[d(y),y]py[x, y]p +7[d(y),y]py[d(y),y]pyx = for all x, ye M, p, yer. (26) 

Letting x = [d(y), y]P in (26) we arrive at 7[d(y),y]Py[d(y),y]Py[d(y),y]P = and so we get 
7[d(y),y]py[d(y),y]py7[d(y),y]py[d(y),y]p = 0. 

Since M is a semiprime F-near-ring, we obtain 

7[d(y),y]Py[d(y),y]P = for all x, ye M, P, yer. (27) 

Hence, the relations (23) and (27) yield [d(y),y]Py[d(y),y]P = for all ye M, P,yeT. Since the center of a 
semiprime T- near-ring contains no nonzero nilpotent elements, we conclude that [d(y),y]P = for all ye M, PeF. 

In (21) replacing x by y with using above relation, we obtain 

3[[D(x,y,y),y]P ,s]=0 for all x, y,se M, Per. 

Since M is 3-torsion free semiprime T- near-ring, we obtain the required result. 
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